Effect of Porphyromonas gingivalis outer membrane vesicles on gingipain-mediated detachment of cultured oral epithelial cells and immune responses.
Porphyromonas gingivalis is a major etiological agent of periodontal diseases and the outer membrane vesicles (OMVs) contain virulence factors such as LPS and gingipains. In this study, we investigated the potential role of the OMVs in host immune response and tissue destruction during P. gingivalis infection. Firstly, we found that sera from periodontitis patients had significantly stronger reactivity against an OMV-producing wild type strain than the isogenic OMV-depleted strain. OMVs were found to be highly antigenic, as absorption of patient sera with OMVs greatly reduced reactivity with whole cells of P. gingivalis. LC-MS/MS analysis of OMVs revealed multiple forms of gingipains and several gingipain-related proteins. Western blots of OMVs using patient sera revealed a conserved immunoreactive antigen profile resembling the profile of OMV antigens that were recognized by gingipain antiserum, suggesting a potential role of OMV-associated gingipains in triggering antibody-mediated immune responses to P. gingivalis infection. When OMVs were added to a monolayer of an oral squamous epithelial cell line, OMVs caused cell detachment, which was inhibited by preincubating OMVs with anti-gingipain antiserum. These data suggest that gingipain-laden OMVs may contribute to tissue destruction in periodontal diseases by serving as a vehicle for the antigens and active proteases.